We investigate whether cross-listing in the U.S. affects the information environment for non-U.S. stocks. Our findings suggest cross-listing has an asymmetric impact on stock price informativeness around the world, as measured by firmspecific stock return variation. Cross-listing improves price informativeness for developed market firms. For firms in emerging markets, however, cross-listing decreases price informativeness. The added analyst coverage associated with cross-listing likely explains the findings in emerging markets, rather than changes in liquidity, ownership, or accounting quality. Our results indicate that the added analyst coverage fosters the production of marketwide information, rather than firm-specific information. r 2008 Elsevier B.V. All rights reserved.
Introduction
This paper examines the information environment for corporations around the world, particularly the extent to which stock prices incorporate firm-specific information in an accurately and timely manner. We focus on the decision of a non-U.S. firm to cross-list in the U.S. market and its information environment. A firm's commitment to a higher level of disclosure and scrutiny associated with cross-listing can alter the incentives for different types of informed market participants to collect and trade on private information, and thereby influence a firm's information environment and stock price formation process. Our large sample includes more than 21,000 firms from more than 40 countries for the 1980-2003 period, allowing examination of both country-and firm-level determinants of stock price informativeness.
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www.elsevier.com/locate/jfec 0304-405X/$ -see front matter r 2008 Elsevier B.V. All rights reserved. doi: 10.1016/j.jfineco.2007.06.002 Empirical evidence supports the use of firm-specific return variation as a measure of stock price informativeness and particularly of private information about firms. In the U.S. market, high levels of firmspecific return variation are associated with more efficient capital allocation (Durnev, Morck, and Yeung, 2004; Chen, Goldstein, and Jiang, 2006) , and with more information about future earnings embedded in stock prices (Durnev, Morck, Yeung, and Zarowin, 2003) . Cross-country patterns of firm-specific return variation also correspond to likely patterns of price informativeness. Morck, Yeung, and Yu (2000) and Jin and Myers (2006) find high firm-specific stock return variation in developed markets, but low firm-specific return variation in emerging markets. They argue that when a country's environment is characterized by poor governance and opaque accounting, stock prices fail to reflect in a timely and accurate fashion specific information and events about a firm.
Our primary empirical result is that non-U.S. firms cross-listed on U.S. exchanges (NYSE, AMEX, and Nasdaq) have higher firm-specific return variation than other non-U.S. firms. Firm-specific return variation increases the most for firms in developed markets, and in countries with the strongest investor protection. While this finding supports the hypothesis of important positive information effects associated with the crosslisting, as well as the idea that a lower cost of private information leads to more informed trading, and hence more informative stock prices, this is not the whole story. In emerging market firms, the results suggest that cross-listing is associated with reduced firm-specific return variation.
The added disclosure and scrutiny associated with cross-listing seem to contribute to an improvement in stock price informativeness of firms in developed markets. In emerging markets, however, the added analyst coverage when a firm cross-lists its shares in the U.S. seems to dominate the positive information effect of the enhanced disclosure and scrutiny. In fact, the evidence suggests that cross-listed firms have lower firm-specific return variation (than non-cross-listed firms) when they have enhanced analyst coverage. These findings in emerging markets are consistent with the results in Chan and Hameed (2006) that analyst coverage is negatively associated with firm-specific return variation.
One alternative hypothesis to explain our findings is the change in firm ownership that results from the cross-listing. A number of authors have documented large block transactions and increased U.S. and institutional ownership around times of cross-listing (Bradshaw, Bushee, and Miller, 2004; Doidge, 2005; Leuz, Lins, and Warnock, 2005) . Our findings may also result from a change in the trading environment that would affect stock volatility. Foerster and Karolyi (1998) find an increase in trading volume and a decrease in spreads of Canadian firms listing in the U.S. Other studies (see Domowitz, Glen, and Madhavan, 1998; Bacidore and Sofianos, 2002) , however, argue that the liquidity impact of cross-listing depends on the home market level of integration.
1 Lang, Raedy, and Yetman (2003) also find that cross-listed firms have better accounting quality (than non-cross-listed firms), which suggests another hypothesis to explain our findings. Tests of the ownership, liquidity, and accounting quality hypotheses, however, do not explain our primary findings.
The positive association between firm-specific return variation and cross-listing in developed markets and the negative association in emerging markets are robust in several ways. An event study provides evidence of the dynamics of the increase in firm-specific return variation around the cross-listing in developed markets and of the reduction in return variation in emerging markets. We confirm these findings when we compare the reaction of stock prices to other information events-earnings announcements and takeovers-before and after the cross-listing. We also complement our primary findings using non-exchange-listed American Depositary Receipts (ADR). These type of ADRs experience an insignificant increase in firm-specific return variation in developed markets consistent with their minimal incremental disclosure requirements, while they have a negative and significant impact on firm-specific return variation in emerging markets. Cross-listing is similarly related to an alternative measure of price informativeness-the private information trading measure of Llorente, Michaely, Saar, and Wang (2002) . We also find similar results using self-selection corrections to control for the endogeneity of the cross-listing decision.
The remainder of the paper is organized as follows. Section 2 describes the measurement of firm-specific stock return variation and the data. Section 3 presents our core evidence on the relation between cross-listing and firm-specific return variation. Section 4 considers the role of analyst coverage, liquidity, firm ownership, and accounting quality in influencing the relationship between cross-listing and firm-specific return variation. Section 5 provides several robustness checks of our primary findings. Section 6 concludes.
Data
In this section, we describe the measurement of firm-specific return variation, the sample, and the control variables used in this study.
Measuring firm-specific stock return variation
Our central dependent variable is firm-specific stock return variation for each stock. Stock return innovations tied to common factors or market returns are the source of systematic risk. Idiosyncratic risk results from innovations that are specific to a stock. We measure these risks by regressing stock returns on the returns of market indexes, or factors. We estimate firm-specific return variation using a two-factor international model as in Morck, Yeung, and Yu (2000) , which includes both the local and U.S. market index returns.
For each firm-year, the projection of a stock's excess return on the market factors is:
using weekly return data; with Eðe it Þ ¼ Covðr mt ; e it Þ ¼ Covðr USt ; e it Þ ¼ 0; where r it is the return of stock i in period t in excess of the risk-free rate; r mt is the value-weighted excess local market return; and r USt is the value-weighted excess U.S. market return. We compute the stock's relative firm-specific return variation as the ratio of idiosyncratic volatility to total volatility s 2 ie =s 2 i : This is precisely 1 À R 2 i of Eq. (1). Given the bounded nature of R 2 ; we conduct our tests using a logistic transformation of 1 À R 2 i :
Thus, our dependent variable C i measures firm-specific stock return variation relative to marketwide variation, or lack of synchronicity with the market. One reason for scaling firm-specific stock return variation by the total variation in returns is that firms in some countries are more subject to economywide shocks than others, and firm-specific events can be correspondingly more intense. We also do this for comparability to other studies, such as Morck, Yeung, and Yu (2000) and Jin and Myers (2006) .
Sample description
It is not easy to determine which non-U.S. firms are cross-listed in the U.S., or when firms have initiated or ended their ADR programs, or the type of ADR. To construct a sample that is not biased toward recent ADR events, we use many different data sources for our cross-listing database. Data on non-U.S. firms listing in the U.S. market (NYSE, AMEX, Nasdaq, Level 1 over-the-counter, and Rule 144a private placements) with an ADR or ordinary listing are obtained from the primary depository institutions: Citibank, Bank of New York, JP Morgan, and Deutsche Bank. All the institutions have a part of the information, and no individual database includes all U.S. cross-listings actually available. We add to this information data collected directly from the stock exchanges on non-U.S. listings (including Canadian and Israeli firms that list directly on U.S. exchanges).
Firms regularly change listing type or exchange, and the effective dates shown in all the databases relate to their newest listing. We hand-check all active cross-listings to see whether a firm had a previous cross-listing using Factiva and Lexis-Nexis. We then supplement the database by adding all listings that are not included in the current versions of the different databases.
In the end, our final cross-listings database includes more than 4600 listings. The same firm can enter the database several times because of name changes, upgrades, or downgrades. When we identify the common listings for the same firm, we end up with a total of 2955 firms that have a cross-listing or had one at some time in the past. For each of these firms, we know exactly when each listing was initiated or ended.
The stock price and financial data for our study are drawn from Datastream and Worldscope. Our sample begins with all companies in the Worldscope database for the 1980-2003 period. We use this sample to construct our measure of firm-specific stock return variation and other firm-specific variables. This gives us 28,060 public companies in 47 markets both developed and emerging.
Annual firm-specific stock return variation estimates during the 1980-2003 period are calculated using weekly returns denominated in U.S. dollars for each stock. Individual equity returns and country index returns come from Datastream, and U.S. T-bill return data come from the Center for Research in Security Prices (CRSP).
We eliminate firms with negative sales in a particular year and with total assets under $100 million to make firms across countries more comparable. Results of regressions using all firms or firms with total assets of $10 million or more show the primary results are not affected by these filters. An additional filter is applied in the calculation of annual firm-specific return variation estimates. For each year, volatility is calculated for a stock only if Datastream provides valid returns in every week of the year. Thus, we exclude the years a stock enters and leaves the sample.
2 To avoid drawing spurious inferences from extreme values, we winsorize the observations in the bottom 1% and top 1% of the individual firm-specific return variation distribution over the whole sample period.
After imposing these requirements, we have 21,046 firms, including 879 that are listed on a U.S. exchange (via Level 2 and 3 ADRs and ordinary listings). Because we are interested in whether cross-listing improves the information environment of a firm, we focus on cross-listings on U.S. exchanges, whose firms are required to follow U.S. GAAP and face corresponding stricter disclosure requirements. In the main tests, firms with overthe counter (OTC) listings and Rule 144a private placements are considered as non-cross-listed, i.e. they are included in the benchmark sample. 3 In the robustness section, we complement our primary findings using nonexchange-listed ADRs. Table 1 reports the median of the relative firm-specific stock return variation ðs 2 e =s 2 Þ, the number of firms ðN firms Þ, and the number of firm-year observations (N) for each country. The first three columns describe all firms in the sample. The number of firms in each country varies considerably. Sri Lanka has the fewest firms at 25 and Japan the most at 3514. The median firm-specific return variation also varies widely across countries. There is a 3.9 percentage point difference in the median firm-specific return variation between developed and emerging markets (absent firm-specific controls that vary considerably across countries). Overall, the median firm-specific stock return variation is 0.812 across all countries, which is in line with that in other country-level studies. 4 The next two sets of columns show the same measures for non-cross-listed and cross-listed firms (exchangelisted). The proportion of firms listed in the U.S. varies widely across countries. Czech Republic, Malaysia, Pakistan, Poland, Sri Lanka, Thailand, and Turkey have no firms with cross-listings in the U.S., while Canada and the U.K. have more than 100.
Our main hypothesis is that cross-listed firms have higher firm-specific stock return variation than noncross-listed firms. The median firm-specific return variation reported in Table 1 does not confirm this hypothesis, however, it does not control for firm-level characteristics known to affect firm-specific return variation (e.g., firm size). The overall median firm-specific return variation is 0.815 for non-cross-listed firms and 0.709 for cross-listed firms. When we compare developed and emerging markets, we see that the difference is much greater for emerging market firms: 0.786 for non-cross-listed and 0.579 for cross-listed firms. Individual country median firm-specific return variations confirm this finding. Only six countries (Austria, Table 1 Median firm-specific stock return variation by country s 2 e =s 2 is the median relative firm-specific stock return variation estimated using an international two-factor model for U.S. dollar weekly excess returns. N firms is the number of firms. N is the number of firm-year observations. Cross-listed firms are firms that are listed on U.S. exchanges (Level 2 and 3 ADRs and ordinary listings). The sample period is from 1980 to 2003.
All firms
Non Hong Kong, Luxembourg, Singapore, Colombia, and Israel) present median firm-specific return variation greater for cross-listed firms than for non-cross-listed firms. Panel A of Table 2 reports the mean, median, and standard deviation for the total stock return variation, and absolute and relative firm-specific stock return variation. The median total stock return variation ðs 2 Þ across all firms is 0.138. The median absolute firm-specific stock return variation ðs 2 e Þ is 0.102. The median relative firm-specific stock return variation ðs 2 e =s 2 Þ is 0.812. Non-cross-listed firms have a higher relative firm-specific return variation, as well as a higher absolute firm-specific return variation, than crosslisted firms.
Control variables
Panel B of Table 2 describes the control variables in our empirical design. Pastor and Veronesi (2003) use a variety of firm characteristics to explain the cross-section of individual firm idiosyncratic volatility, including firm size, leverage, book-to-market equity ratio, and return on equity. We obtain these variables from Datastream and Worldscope. SIZE it is the log of firm i stock market capitalization in U.S. dollars in year t. LEV it is firm leverage, defined as the ratio of long-term debt to total assets. B=M it is the log of the book-tomarket equity ratio. ROE it is the return on equity.
To test for the effects of analyst activity, we use data from the historical IBES summary database from 1990 to 2003. We calculate the number of analysts covering a firm (ANALYSTS) in each year of our sample. We also test for the effects of changes in trading environment, firm ownership, and accounting quality. TURNOVER is defined as volume divided by number of shares outstanding. OWNERSHIP is the percentage of closely held shares, representing the proportion of equity owned by corporate officers, directors, and immediate family members; by individual shareholder holdings representing more than 5%; by other corporations (except shares held in a fiduciary capacity by financial institutions); and by pension/benefit plans and trusts. Both variables are also drawn from Datastream and Worldscope.
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Following Leuz, Nanda, and Wysocki (2003) and Lang, Raedy, and Yetman (2003) , we use total accruals as a proxy for earnings management (or an inverse proxy for accounting quality). EM is defined as the absolute value of firm accruals scaled by the absolute value of cash flow from operations. High values of EM suggest that insiders exercise accounting discretion to smooth reported earnings, thus masking true economic performance.
We compute the accrual component of earnings for firm i in each year t as ACC it ¼ ðDCA it À DCASH it ÞÀ ðDCL it À DDC it Þ À DEP it , where DCA is the change in total current assets, DCASH is the change in cash and cash equivalents, DCL is the change in total current liabilities, DDC is the change in short-term debt included in current liabilities, and DEP is depreciation and amortization expenses. Changes in short-term debt are excluded from accruals because they relate to financing transactions rather than operating activities (see Dechow, Sloan, and Sweeney, 1995) . Cash flow from operations (CFO) of firm i in year t is then computed by subtracting the accrual component from reported operational earnings (NIBE):
To avoid drawing spurious inferences from extreme values, we winsorize the observations in the bottom 1% and top 1% of each firm-level control variable in Panel B of Table 2 (with the exception of SIZE and ANALYSTS). As expected, cross-listed firms are considerably larger and more leveraged than non-cross-listed firms. Cross-listed firms have higher ROE and lower B=M ratios. Cross-listed firms have more analyst coverage: a median of 13 analysts for cross-listed firms and four for non-cross-listed firms. Finally, cross-listed firms are less aggressive in terms of earnings management: median EM of 0.676 for cross-listed firms and 0.826 for non-cross-listed firms. We use several country-level variables as controls in the firm-specific return variation regressions. Following Morck, Yeung, and Yu (2000) , to capture the extent to which a country's government respects private property rights, we construct a good government index as the sum of three indexes from La Porta, Lopez-deSilanes, Shleifer, and Vishny (1998), each ranging from zero to ten. These indexes measure (1) government corruption, (2) the risk of expropriation of private property by the government, and (3) the risk of government repudiation of contracts. Low values in each case indicate less respect for private property.
Other country-level variables are suggested in Morck, Yeung, and Yu (2000) and Jin and Myers (2006) . We use the logarithm of a country's gross domestic product (GDP) per capita in U.S. dollars each year to proxy for the level of economic development. Our source is the World Bank WDI database. The other variables are: number of stocks, represented by the logarithm of the number of listed firms in each country in each year; country size measured by the logarithm of its geographic size in square kilometers; volatility of economic growth as measured by the sample variance of the annual GDP per capita growth using a three-year moving window; the industry Herfindahl index as a measure of industrial concentration, calculated using two-digit SIC code industry sales for each country in each year; the firm Herfindahl index as a proxy for degree of firm concentration, calculated using individual firm sales for each country in each year; and the disclosure score as a measure of accounting transparency, taken from the Global Competitiveness Reports for 1999 and 2000.
Finally, we include the official stock market liberalization date as a country-level control. The source of the liberalization dates is Bekaert, Harvey, and Lundblad (2005) . Li, Morck, Yang and Yeung (2004) and Bae, Bailey, and Mao (2006) find greater firm-specific return variation in a country with its openness to foreign equity investment. These findings are related to our study as a cross-listing can be interpreted as a form of financial liberalization.
In additional tests, we include country-level proxies for the extent of investor protection (the antidirector rights index, ANTI) and quality of accounting standards (ACC) from La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998).
Cross-listing and firm-specific stock return variation
Because we are interested in whether cross-listing improves stock price informativeness, we focus on crosslistings on U.S. exchanges, as these require firms to conform to SEC regulation and follow U.S. GAAP. We first present results using firm-specific return variation estimated from a two-factor international model with U.S. dollar-denominated weekly returns. To examine the robustness of these results, we test alternative estimates of firm-specific return variation using different currencies, factor models, and frequency of returns and an alternative measure of stock price informativeness.
Main regression tests
To control for factors besides cross-listing that are likely to be related to the cross-section of firm-specific return variation, we estimate the regression equation:
where C it is the logistic transformed relative firm-specific return variation of firm i in year t. ADR it is a dummy variable that equals one if firm i is cross-listed on a U.S. exchange in year t, and zero otherwise. EMERGE is a dummy variable that equals one if firm i home market is an emerging market, and zero if it is located in a developed market (EMERGE is not included in the country fixed effects specifications, in which it is only used as an interaction variable). The additional regressors are the firm-specific return variation determinants already described. The additional controls are country fixed effects or country-level control variables X ðjÞ , industry fixed effects, and year fixed effects. We also estimate Eq. (3) imposing d 2 ¼ 0 (a cross-listing effect is common to developed and emerging market firms), and without imposing d 2 ¼ 0 (a cross-listing effect can vary from developed to emerging market firms). We assume cross-correlation and autocorrelation in our dependent variable is likely to occur. In this case, conventional standard errors in panel regression studies are severely biased downward. We thus adjust t-statistics in panel regressions for heteroskedasticity and withinfirm correlation using clustered standard errors. We include year fixed effects to account for cross-sectional dependence. 6 The coefficient of the interaction variable ADR Â EMERGE measures the difference between emerging and developed markets in terms of the relation between cross-listing and firm-specific variation. It is of interest because theoretical discussion and empirical evidence on disclosure and its impact on the information environment suggests a different result for developed and emerging markets (see Ball, 2001 ). The literature also suggests that the cross-listing effect on the information environment can vary across countries: the market reaction to ADRs is related to a firm's home market level of development (Miller, 1999) ; the firm's cost of capital reduction associated with cross-listing is more pronounced in emerging markets (Hail and Leuz, 2004) ; and the added analyst coverage around cross-listing is stronger in countries with poor protection of minority shareholders (see Lang, Lins, and Miller, 2004) . Thus, we examine the relation between the firm-specific return variation and cross-listing allowing for a differential effect for firms in developed and emerging markets. Table 3 reports results for variants of the basic regression Eq. (3). Columns (1) and (2) report estimates of the basic equation using panel regression with country and industry fixed effects. The ADR coefficient is 0.0967 with a t-statistic of 3.23. This result suggests that stock prices of firms cross-listing on a U.S. exchange have significantly higher firm-specific return variation. Table 3 Regression of firm-specific stock return variation on cross-listing Estimates of coefficients of the regression
are shown where C is the logistic transformed relative firm-specific stock return variation estimated from an international two-factor model for U.S. dollar weekly excess returns. ADR is a dummy variable that takes the value one if the firm is cross-listed on U.S. exchanges, and zero otherwise. EMERGE is a dummy variable that takes the value one if the firm's country of origin is an emerging market. SIZE is the logarithm of the market capitalization in U.S. dollars. LEV is leverage defined as the ratio of long-term debt to total assets. B=M is the logarithm of the book-to-market equity ratio. ROE is return on equity. Columns (1)- (6) present estimates of annual time-series cross-sectional regression including country, industry (2-digit SIC), and year fixed effects, or country random effects with the following country-level control variables X ðjÞ . Good government is an index of the country's government respect for private property rights. GDP per capita is the logarithm of the gross domestic product per capita in U.S. dollars. Number of stocks is the logarithm of the number of listed firms in each country. Country size is the logarithm of the geographical size in square kilometers. Variance of GDP growth is the sample variance of the annual GDP per capita growth. Industry Herfindahl is calculated using 2-digit SIC code industry sales for each country. Firm Herfindahl is calculated using individual firm sales for each country. Disclosure is a score for the country-level of accounting transparency. Liberalization is a dummy variable that takes the value one in the country's official financial liberalization year and thereafter, and zero otherwise. Columns (7)- (10) present estimates from Fama-MacBeth procedure and precision-weighted time series means (weighted least-squares, WLS).
Columns (11) and (12) (5)- (12) are adjusted for heteroskedasticity and serial correlation (one-period). Coefficients significant at the 5% level are in boldface.
(1)
(5)
(8) 
(8) Column (2) shows an asymmetric impact of cross-listing on firm-specific return variation in developed versus emerging market firms. The ADR coefficient is positive and significant for developed market firms, while the interaction ADR Â EMERGE coefficient is negative and significant, which supports a differential impact in emerging market firms. Overall, cross-listing has a negative and significant effect ðb 1 þ d 2 Þ on firmspecific return variation of emerging market firms.
Column (3) and (4) include year fixed effects (in addition to country and industry fixed effects) to account for residuals correlation across firms in a given year (cross-sectional dependence). Inclusion of year fixed effects has some impact on the economic and statistical significance of the relation between firm-specific variation and cross-listing. The evidence, however, remains consistent with a significant positive relation between cross-listing and firm-specific return variation in developed markets, and a negative and significant relation in emerging markets. Column (4) shows an ADR coefficient of 0.1082 with a t-statistic of 3.34 for developed market firms. The differential impact for emerging market firms is À0:4004 with a t-statistic of À5:63; the emerging market firm coefficient is À0:2922 ð¼ 0:1082 þ ðÀ0:4004ÞÞ.
These results are economically significant. In the panel regression results in column (4), the cross-listing of a developed market firm increases the logistic transformed relative firm-specific return variation, C; by 10.8 percentage points, roughly 10% of the average C across cross-listed firms. The cross-listing of an emerging market firm reduces C by 29.2 percentage points, roughly 27% of the average C across crosslisted firms.
Columns (5)- (6) estimate Eq. (3) using country random effects and country-level variables that are known to be correlated with firm-specific return variation. The results confirm a positive relation between firm-specific return variation and cross-listing in developed markets and a negative relation in emerging markets. The ADR coefficient estimate for developed markets is 0.1935. The differential relation of emerging markets relative to developed markets is À0:4203. Country-level variables results are consistent with those in previous research (e.g., Morck, Yeung, and Yu, 2000) . We find that firm-specific return variation is positively associated with the good government index, country size, and financial liberalization.
Besides the strong and asymmetric relation between cross-listing and firm-specific return variation in developed and emerging markets, the panel regression results in Table 3 suggest overall that firm-level variables are significant determinants of firm-specific stock return variation at the international level. Larger firms have lower firm-specific return variation. Leverage reduces the firm-specific return variation. Value firms (high book-to-market) have lower firm-specific return variation. Interestingly, some of the country-level variables found significant in country-level studies are no longer significant once we control for firm-specific characteristics.
Time series and cross-sectional dependence is a potential concern with our panel regression results. An alternative solution to our previous adjustment for these effects is the Fama and MacBeth (1973) procedure, which estimates a separate regression for each cross-section in each year and then takes the time series mean of the coefficients. Standard errors are adjusted for heteroskedasticity and serial correlation (one-period). The results in columns (7) and (8) confirm our primary findings.
The Fama and MacBeth (1973) procedure is inefficient, however, when the dependent variable suffers from an errors-in-variables problem. To address this concern, we present in columns (9) and (10) alternative precision-weighted time-series averages of the coefficients of the cross-sectional regressions. This procedure weights the coefficients by their standard errors when averaging across the cross-sectional regressions estimates and is basically a weighted least-squares (WLS) methodology. Standard errors are heteroskedasticity and serial-correlation-corrected. These estimates confirm our primary findings of a significant positive relation between cross-listing and firm-specific return variation in developed markets, and a negative and significant relation in emerging markets. The ADR coefficient is 0.1379 with a t-statistic of 2.72 for developed market firms, and the differential impact for emerging market firms is À0:2469 with a t-statistic of À2:07.
Finally, columns (11) and (12) of Table 3 present estimates using panel regression with firm fixed effects that control for all unobserved heterogeneity across firms and account for autocorrelation in the residuals. Again, we find a significant positive relation between cross-listing and firm-specific return variation in developed markets, and a negative and significant relation in emerging markets. Table 4 presents the results of estimating Eq. (3) separately for developed markets (Panel A) and emerging markets (Panel B) instead of using an emerging market interaction dummy variable as in Table 3 . The separate regressions for developed and emerging markets in Table 4 allow us to isolate the impact of cross-listing on firm-specific return variation in these two sets of countries with different characteristics and environments.
Separate regressions for developed and emerging markets
Column (1) of Panel A reports results for the developed markets sample of firms using panel regression with country and industry fixed effects. The estimated ADR coefficient is 0.1742 with a t-statistic of 5.34. Including year fixed effects reduces the statistical and economic significance of the relation between firm-specific return variation and cross-listing, but the ADR coefficient in column (2) is still positive and significant at the 1% level (0.0872 with a t-statistic of 2.70). This result is also economically significant. The cross-listing of a developed market firm increases C by 8.7 percentage points, roughly 8% of the average C across cross-listed firms.
Using country-random effects with country-level control variables in column (3) does not change the economic and statistical nature of the positive relation between cross-listing and firm-specific return variation. Cross-sectional regression estimates using the Fama and MacBeth (1973) and WLS procedures, in columns (4) and (5), confirm the positive relation between cross-listing and firm-specific return variation in developed markets. Finally, panel regression with firm fixed effects, in column (6), also presents consistent results.
Column (1) of Panel B reports results for the emerging markets sample of firms using panel regression with country and industry fixed effects. The estimated ADR coefficient is À0:2215 with a t-statistic of À3:65. Including year fixed effects does not change the results (ADR coefficient of À0:1986 with a t-statistic of À3:28). Other estimates confirm the negative relation between cross-listing and firm-specific return variation in emerging markets. This result is also economically significant. The cross-listing of an emerging market firm reduces C by 19.7 percentage points, roughly 18% of the average C across cross-listed firms.
The signs of the coefficients in Table 4 of the other firm-level determinants of firm-specific return variation are consistent in both developed and emerging markets with the sign of the coefficients in Table 3 . Larger, higher leverage and value firms have lower firm-specific return variation. The magnitude of these coefficients, however, is different in developed and emerging markets as the characteristics of the average firm in these two markets are different. The average developed market firm is larger and has lower leverage and book-to-market than the average emerging market firm.
Overall, our evidence is consistent with an asymmetric relation between cross-listing and stock price informativeness (as proxied by firm-specific return variation) with respect to the country's level of development: cross-listed firms in developed markets experience higher firm-specific variation than non-crosslisted firms; and cross-listed firms in emerging markets experience lower firm-specific variation than non-crosslisted firms.
3.3. Event study: changes in firm-specific stock return variation around cross-listing Our panel regression results have established the link between cross-listing and firm-specific return variation. Cross-sectional regression estimates confirm the findings.
We need to be careful about interpretation of the relation between cross-listing and firm-specific return variation. A major concern is endogeneity; that is, firms with higher firm-specific return variation could be more likely to cross-list. Firms might anticipate the likelihood of cross-listing for particular needs (e.g., raising external capital) or growth opportunities, and time their decisions to cross-list. Such firms would be more likely to adhere to more stringent disclosure requirements, adopt better governance standards and practices, and attract foreign analysts in advance of cross-listing. In the presence of endogeneity, any inferences obtained using standard statistical approaches would be subject to a selection bias.
We address this concern in several ways. The first is an event study that allows us to compare firm-specific return variation before and after cross-listing for a given firm. While an event study is not an entirely satisfactory solution to the endogeneity issue, because of partial anticipation of the event, it does allow us to address the timing issue. Second, we perform an alternative event study that does not focus on the cross-listing event, but rather examines the reaction of the stock price to other information events (earnings and takeovers announcements) before and after the cross-listing for a given firm. Finally, we consider a model of choice of Table 4 Regression of firm-specific stock return variation on cross-listing using separate estimations for developed and emerging markets
Estimates of coefficients of the regression
are shown where C is the logistic transformed relative firm-specific stock return variation estimated from an international two-factor model for U.S. dollar weekly excess returns. ADR is a dummy variable that takes the value one if the firm is cross-listed on U.S. exchanges, and zero otherwise. SIZE is the logarithm of the market capitalization in U.S. dollars. LEV is leverage defined as the ratio of long-term debt to total assets. B=M is the logarithm of the book-to-market equity ratio. ROE is return on equity. Columns (1)-(3) present estimates of annual time-series cross-sectional regression including country, industry (2-digit SIC), and year fixed effects, or country random effects with the following country-level control variables X ðjÞ . Good government is an index of the country's government respect for private property rights. GDP per capita is the logarithm of the gross domestic product per capita in U.S. dollars. Number of stocks is the logarithm of the number of listed firms in each country. Country size is the logarithm of the geographical size in square kilometers. Variance of GDP growth is the sample variance of the annual GDP per capita growth. Industry Herfindahl is calculated using 2-digit SIC code industry sales for each country. Firm Herfindahl is calculated using individual firm sales for each country. Disclosure is a score for the country-level of accounting transparency. Liberalization is a dummy variable that takes the value one in the country's official financial liberalization year and thereafter, and zero otherwise. Columns (4) and (5) present estimates from Fama-MacBeth procedure and precision-weighted time series means (weighted least-squares, WLS). Column (6) presents estimates of time-series cross-sectional regression with firm fixed effects. The sample period is from 1980 to 2003. t-statistics are in parentheses. Standard errors in columns (1) and (2) are adjusted for heteroskedasticity and clustering at the firm level. Standard errors in columns (3)-(6) are adjusted for heteroskedasticity and serial correlation (one-period). Coefficients significant at the 5% level are in boldface.
(1) the cross-listing that tries to adjust for the endogeneity bias using two-stage least squares and the Heckman (1979) correction in Section 5.3. To capture whether there has been a change in firm-specific return variation, we calculate the mean and median logistic transformed relative firm-specific return variation ðCÞ before and after the year of the crosslisting. Since the event is centered on the year of the ADR issuance, we eliminate this year from the calculations. We consider three alternative prior-and post-event windows of equal length (one year, two years, and three years) around the cross-listing event. We require a firm to have a complete set of annual firm-specific return variation in the prior-and post-event windows. A longer event window allows us to better capture the entire change in firm-specific return variation. As estimates of firm-specific return variation are intrinsically noisy, a longer event window lets us obtain more reliable measures of our dependent variable. One disadvantage of a longer window is fewer observations, particularly in emerging markets. Table 5 shows an increase in firm-specific return variation around the cross-listing event for the sample of developed market firms. Mean and median relative firm-specific return variation after the cross-listing are always greater than before the cross-listing in all three different windows. Tests for differences in means (t-test) and in medians (Kruskal-Wallis test) around the cross-listing are always significant at the 5% level. This increase is also economically significant. Using, for example, a two-year window, the cross-listing of a developed market firm increases C by 27.1 percentage points, roughly 24.7% of the average C across crosslisted firms. The magnitude of the cross-listing effect is comparable to studies that examine related events. Bae, Bailey, and Mao (2006) find that a country's financial liberalization is associated with an increase in C of almost 22 percentage points.
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Emerging market cross-listed firms experience a significant decline in firm-specific return variation following the year of the cross-listing in all three windows. The extent of the changes in firm-specific return variation in this event study is very similar to results in the panel regressions. This decrease is also economically significant. Using, for example, a two-year window, the cross-listing of an emerging market firm reduces C by 50.3 percentage points, roughly 45.9% of the average C across cross-listed firms. Fig. 1 shows evolution of the median firm-specific return variation across firms for the five-year window before and after the cross-listing separately for firms in developed and emerging markets. Firm-specific return variation increases prior to the cross-listing and continues to increase after the cross-listing for firms in developed markets. Firm-specific return variation drops mainly at the time of and after the cross-listing for firms in emerging markets.
Overall, firm-specific stock return variation is higher when a developed market firm cross-lists in the U.S. market, and lower after an emerging market firm cross-lists. This event study evidence suggests that our Table 5 Event study: change in firm-specific stock return variation around cross-listing This table reports mean and median of the logistic transformed relative firm-specific stock return variation ðCÞ estimated from an international two-factor model for U.S. dollar weekly excess returns around cross-listing (exchange-listed Level 2 and 3 ADRs) for three alternative windows. The event window includes, alternatively, the one-year, two-year, and three-year period before and after the crosslisting, excluding the year of the cross-listing. The sample includes all cross-listing events for which firm-specific stock return variation data are available before and after the event. The significance value (p-value in brackets) of the difference in mean and median before and after cross-listing is based on t-tests and Kruskal-Wallis non-parametric tests. The sample period is from 1980 to 2003. panel-based results are not likely driven by reverse-causality, and the relation between cross-listing and firmspecific return variation seems to be economically relevant. An alternative event study focuses on an information event other than the cross-listing. We study the reaction of stock prices to two important information events: (1) earnings announcements, and (2) takeover announcements, before and after a firm cross-lists. Earnings announcements are a crucial, regular information event that are associated with significant reactions in stock prices and increased trading by investors and insiders (see Bhattacharya, Daouk, Jorgenson, and Kehr, 2000) . Merger activity has increased dramatically around the world, and the market for corporate control is usually seen as an important mechanism to discipline managers (Jensen, 1986) . Takeover announcements are also associated with significant stock price reactions and increased trading by investors and insiders (see Bris, 2005) .
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Following Bailey, Karolyi, and Salva (2006), we study the absolute abnormal return reaction at the time of earnings announcements before and after the U.S. cross-listing. Earnings announcement dates are taken from the historical IBES database for the 1987-2003 period. We confine the sample to firms with at least three annual earnings announcements both before and after the cross-listing. Abnormal returns are obtained as prediction errors from the international two-factor model for U.S. dollar daily excess returns. The estimation window for this event study is the interval ðÀ200; À11Þ days before the announcement day. Absolute abnormal returns are cumulated using a three-day event window ðÀ1; 1Þ around the announcement day to obtain a proxy for firm-specific return variation. Absolute abnormal returns are a valid proxy for firm-specific return variation in short windows as it is the case.
Panel A of Table 6 shows an increase in cumulative absolute abnormal returns to earnings announcements after cross-listing for the sample of developed market firms. Mean (median) cumulative absolute abnormal returns significantly increase around earnings announcements from 4.72% (3.28%) before cross-listing to 6.69% (5.22%) after cross-listing. Emerging market cross-listing firms experience an insignificant change in cumulative absolute abnormal returns following the cross-listing. The mean (median) cumulative absolute abnormal returns around earnings announcements is unchanged at roughly 5% (4%) before and after the cross-listing.
Panel B shows results for the absolute abnormal return reaction to takeover announcements before and after the U.S. cross-listing. Takeover announcement dates are taken from the Securities Data Corporation . Firm-specific stock return variation around the cross-listing. This figure plots the annual time series of the logistic transformed relative firm-specific return variation around the cross-listing (year 0) using a two-year backward moving average. Firm-specific stock return variation is the median across all firms in developed or emerging markets in each event year estimated using an international twofactor model for U.S. dollar weekly excess returns.
(SDC) Mergers and Acquisitions database for the 1987-2003 period. We restrict the sample to deals in which the acquirer is a firm that is cross-listed in the U.S. in at least one year in our sample period, and the target is a publicly listed company. We exclude from the sample LBOs, as well as spinoffs, recapitalizations, self-tender and exchange offers, repurchases, minority stake purchases, acquisitions of remaining interest, and privatizations. Abnormal returns are obtained as prediction errors from the international two-factor model for U.S. dollar daily excess returns. The estimation window for this event study is the same interval ðÀ200; À11Þ days before the announcement day. Absolute abnormal returns are cumulated using a three-day event window ðÀ1; 1Þ around the announcement day to obtain a proxy for firm-specific return variation.
There is a rise in cumulative absolute abnormal returns to takeover announcements after cross-listing for developed market firms. The mean (median) cumulative absolute abnormal returns around takeover announcements significantly increases from 5.89% (4.26%) before cross-listing to 6.69% (5.09%) after crosslisting. Emerging market firms experience an insignificant change in cumulative absolute abnormal returns following the cross-listing. The mean (median) cumulative absolute abnormal returns around takeover announcements is unchanged at roughly 7% (5%) before and after cross-listing. 8 The results of these two important firm-level events confirm that stock prices of cross-listed firms adjust quickly and more strongly to the release of important information, but only in developed markets. The relation between cross-listing and firm-specific return variation does not seem driven by endogeneity or partial anticipation.
Interpreting the relation between cross-listing and firm-specific stock return variation
We test four alternative hypotheses to explain why developed market cross-listed firms have higher firmspecific return variation than non-cross-listed firms, while emerging market cross-listed firms have lower firmspecific return variation than non-cross-listed firms. We first analyze the role of analysts as providers of Table 6 Event study of earnings and takeover announcements: change in cumulative absolute abnormal returns around cross-listing Panel A reports mean and median of cumulative absolute abnormal returns in a three-day window ðÀ1; 1Þ around earnings announcements for the period before and after cross-listing (exchange-listed Level 2 and 3 ADRs). Panel B reports mean and median of cumulative absolute abnormal returns of the acquirer firm in a three-day window ðÀ1; 1Þ around takeover announcements for the period before and after cross-listing. Abnormal returns are prediction errors from an international two-factor model for U.S. dollar weekly excess returns using an estimation window ðÀ200; À11Þ with respect to the announcement day. The significance value (p-value in brackets) of the difference in mean and median before and after cross-listing is based on t-tests and Kruskal-Wallis non-parametric tests. firm-specific information impounded in stock prices, and whether the importance of analysts changes with cross-listing. Other alternative hypotheses are related to changes in the trading environment, firm ownership, and accounting quality as a result of the U.S. cross-listing.
Analyst coverage
The literature suggests that the behavior of analysts can change when there are important changes in firmor country-level environment. Lang, Lins, and Miller (2003) find that non-U.S. firms listing their shares in the U.S. enjoy more analyst coverage, especially in emerging markets.
To study how analyst activities can influence the relation between cross-listing and firm-specific return variation, we estimate the regression equation:
where ANALYSTS it is the logarithm of the number of analysts covering firm i in year t. This regression augments the primary regression in Eq. (3) with analyst coverage, and interaction of analyst coverage with the ADR dummy variable. Our hypotheses are (1) that analyst coverage exerts a negative impact on firm-specific return variation ðd 1 o0Þ, especially in emerging markets (Chan and Hameed, 2006) ; and (2) that increased analyst coverage strengthens the negative relation between cross-listing and firm-specific return variation ðd 2 o0Þ. We estimate Eq. (4) separately for samples of developed and emerging market firms to test our hypotheses on the impact of analyst coverage. We estimate Eq. (4) using country, industry, and year fixed effects, and adjusting standard errors for heteroskedasticity and autocorrelation.
Columns (1) and (5) of Table 7 present the results. Column (1) for developed markets shows a positive relation between cross-listing and firm-specific return variation when we control for the level of analyst coverage. Consistent with our hypothesis, we find that the ANALYSTS coefficient is negative and strongly significant. Higher analyst coverage is associated with more synchronized returns and lower firm-specific return variation, consistent with the U.S. evidence in Piotroski and Roulstone (2004) . The interaction variable ðADR Â ANALYSTSÞ coefficient is negative and significant, which suggests that enhanced analyst coverage negatively impacts the relation between cross-listing and firm-specific return variation. Indeed, the evidence here suggests that the improved firm-specific return variation in developed markets is stronger in firms with lower analyst coverage.
This cross-listing effect is also economically significant. The cross-listing of a developed market firm increases the logistic transformed relative firm-specific return variation ðCÞ by nearly 19 percentage points, roughly 17% of the average across cross-listed firms. This increase compares with an increase of 10.8 percentage points absent of analyst coverage controls (see Table 3 ). Thus, we conclude that differences in analyst coverage reduce the positive effect of cross-listing for developed market firms by 43% ð¼ ð19 À 10:8Þ=19Þ.
Column (5) shows the results for emerging markets. There is evidence of a positive relation between crosslisting and firm-specific return variation in emerging markets, rather than negative, when we control for the level of analyst coverage. Like Chan and Hameed (2006) , we find that analyst coverage is negatively associated with firm-specific return variation in emerging markets ðd 1 o0Þ. More important, the interaction variable ðADR Â ANALYSTSÞ coefficient is negative and significant.
We interpret these results as follows. For firms with lower analyst coverage, the dominating effect of the cross-listing on stock price informativeness results from the increased disclosure and scrutiny associated with the cross-listing. Price informativeness improves, and firm-specific information is now quickly and more accurately incorporated into stock prices. Additional analyst coverage, however, in particular for emerging market firms, can actually have the opposite effect. Analyst coverage is negatively related to firm-specific return variation (i.e., analysts produce primarily marketwide information), and the overall result is a decrease in stock price informativeness.
Trading environment, ownership, and accounting quality
Three alternative hypotheses could explain our primary findings. The trading environment, firm ownership, and accounting quality have been suggested as determinants of firm-specific return variation and there are important changes in all these characteristics as a result of cross-listing. Table 7 Regression of firm-specific stock return variation on cross-listing: the role of analysts, liquidity, ownership, and accounting quality Estimates of coefficients of the annual time-series cross-sectional regression of
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are shown where C is the logistic transformed relative firm-specific stock return variation estimated from an international two-factor model for U.S. dollar weekly excess returns. ADR is a dummy variable that takes the value one if the firm is cross-listed on U.S. exchanges, and zero otherwise. ANALYSTS is the logarithm of the number of analysts covering a firm. Z is alternatively TURNOVER, OWNERSHIP; and EM. TURNOVER is volume divided by number of shares outstanding. OWNERSHIP is the percentage of closely held shares. EM is the absolute value of accruals scaled by the absolute value of cash flow from operations. SIZE is the logarithm of the market capitalization in U.S. dollars. LEV is leverage defined as the ratio of long-term debt to total assets. B=M is the logarithm of the book-to-market equity ratio. ROE is return on equity. Regressions include country, industry (2-digit SIC), and year fixed effects. The sample period is from 1990 to 2003. t-statistics are in parentheses. Standard errors are adjusted for heteroskedasticity and clustering at the firm level. Coefficients significant at the 5% level are in boldface.
(1) (2) (3) (4) (5) (6) (7) There is evidence of a considerable change in a firm's trading environment as a consequence of cross-listing and that could impact stock return volatility and firm-specific stock return variation. Several authors show stocks have narrower spreads and greater trading volume as a result of cross-listings (e.g. Foerster and Karolyi, 1998) , while other authors argue that the effect on liquidity is more complex and depends on the level of home market integration (e.g. Domowitz, Glen, and Madhavan, 1998; Bacidore and Sofianos, 2002) .
To study how the trading environment can influence the relation between cross-listing and firm-specific return variation, we estimate the regression equation:
where Z it ¼ TURNOVER it , defined as volume divided by number of shares outstanding of firm i in year t. This regression augments the regression in Eq. (4) with both turnover and interaction of turnover with the ADR dummy variable. We estimate Eq. (5) separately for the sample of developed and emerging market firms to test the influence of turnover.
Columns (2) and (6) of Table 7 present the results. Three results stand out. First, the results confirm the positive relation between cross-listing and firm-specific stock return variation in both developed and emerging markets when we control for analyst coverage. Second, there is a negative relation between turnover and firmspecific return variation. This suggests that high turnover is associated with a decline in the incorporation of firm-specific information into stock prices. This result is consistent with evidence in Chan and Hameed (2006) that actively traded stocks react to market information in a timely way, so that their individual price movements are better synchronized with market movements. Finally, the interaction variable ðADR Â TURNOVERÞ coefficient is insignificant.
Cross-listing also produces important changes in firm ownership. Doidge (2005) finds that cross-listing is associated with lower holdings by controlling shareholders, particularly in emerging markets. To study how firm ownership can influence the relation between cross-listing and firm-specific return variation, we estimate Eq. (5) with Z it ¼ OWNERSHIP it , which is the percentage of closely held shares.
Columns (3) and (7) of Table 7 present the results. The OWNERSHIP variable is positively related to firmspecific return variation; that is, firms with a higher percentage of closely held shares have higher firm-specific return variation. This result is consistent with the finding of Piotroski and Roulstone (2004) that insiders convey firm-specific information. There remains a significant positive relation between cross-listing and firmspecific return variation in developed markets. In emerging markets, there is weak evidence of a negative relation between cross-listing and firm-specific return variation (controlling for analyst coverage). Finally, the interaction variable ðADR Â OWNERSHIPÞ coefficient is insignificant. We conclude that firm ownership is not the most likely explanation of our primary findings.
A final hypothesis is suggested by Lang, Raedy, and Yetman (2003) . They find that cross-listed firms have higher-quality accounting than non-cross-listed firms, and the difference arises from changes around the crosslisting. Cross-listed firms are less aggressive in terms of earnings management than non-cross-listed firms, even though they are more aggressive than comparable U.S. firms (Lang, Raedy, and Wilson, 2006) . To study how accounting quality can influence the relation between cross-listing and firm-specific return variation, we estimate the regression Eq. (5) with Z it ¼ EM it , defined as the absolute value of firm accruals scaled by the absolute value of cash flow from operations.
Columns (4) and (8) of Table 7 present the results. The EM variable is insignificantly related to firm-specific return variation, which does not support the presence of a substitution or crowding-out effect between disclosure and private information collection. The results confirm a positive relation between cross-listing and firm-specific return variation in both developed and emerging markets when we control for analyst coverage. The interaction variable ðADR Â EMÞ coefficient is insignificant. We conclude that differences in accounting quality do not appear to explain our primary findings.
The evidence with respect to alternative hypotheses supports that the increase in analyst activities around cross-listings contributes to reduced firm-specific return variation in emerging markets. Added analyst forecasting activities are negatively associated with firm-specific return variation as analysts generate primarily marketwide, rather than firm-specific information.
Robustness and alternative measures
Our primary findings are robust to variations in firm-specific return variation measurement and other aspects of our methodology. We also provide consistent evidence using an alternative measure of stock price informativeness and correcting for the endogeneity in the decision to cross-list.
Robustness tests
As in our primary regression tests, robustness checks include country, industry, and year fixed effects, and standard errors are adjusted for heteroskedasticity and autocorrelation.
A first concern is the measurement of firm-specific return variation. Our results thus far use firm-specific return variation estimated using an international two-factor model (local and U.S. market index return) and weekly excess returns denominated in U.S. dollars. Here, we perform several robustness checks with respect to return frequency, currency denomination, and the model of returns used to estimate the firm-specific return variation.
Column (1) of Table 8 uses firm-specific return variation estimated using monthly returns instead of weekly returns. This alleviates the concern of serial and cross-serial correlation in weekly stock returns, particularly in emerging markets. Column (2) checks the robustness of our results with respect to return currency denomination. Column (3) considers a local market model instead of the two-factor international model to estimate firm-specific return variation. Our positive relation between cross-listing and firm-specific return variation in developed markets and negative relation in emerging markets is confirmed in all three cases.
Columns (4)- (8) of Table 8 show our results are robust in other ways. To rule out the possibility that our findings are the result of trends in the data, we reestimate Eq. (3) for 1990-2003 (column (4) ). We choose 1990 because country coverage and within-country coverage of Worldscope expanded significantly after 1990. Column (5) excludes the 1997-1998 Asian crisis which might affect our findings in emerging markets, because a significant number of cross-listings occurred in the mid-1990s before the crisis. The results in columns (4) and (5) for the alternative sample periods confirm our findings of a positive relation between cross-listing and firmspecific return variation in developed markets and a negative relation in emerging markets.
Column (6) of Table 8 considers a sample excluding Canadian firms; Canada has many more cross-listed firms than other countries, and Canadian stocks are directly listed on U.S. exchanges (instead of using the ADR mechanism). Column (7) excludes financial firms (SIC codes 6000-6999) from the sample. Column (8) expands the sample from firms with assets of over $100 million to those with assets of over $10 million. The basic results are unaffected by these sample variations.
10 Column (9) of Table 8 estimates Eq. (3) using the country median firm-specific stock return variation across firms in each year as the dependent variable instead of firm-level data. This variation allows us to evaluate the effect of interdependence of observations within a country. Since the ADR variable in this estimation is the percentage of stocks cross-listed in a country-year (and not a dummy variable as in the firm-level regressions), the size of the coefficients is not directly comparable with the other results. The country-level regression results support our primary findings of a positive relation between cross-listing and firm-specific return variation in developed markets, and a negative relation in emerging markets.
Column (10) of Table 8 estimates the relation between firm-specific return variation and cross-listing ignoring time series information. That is, we estimate the relation using a panel with only two observations by firm, obtained by taking averages before and after the cross-listing event. This variation allows us to check the robustness of our results with respect to serial correlation. Following Bertrand, Duflo, and Mullainathan (2004) , we regress firm-specific return variation on the usual firm-level controls (not including the ADR dummy variable) and including country, industry, and year fixed effects. Next, for each cross-listed firm, we take the average residuals for the years before the cross-listing and the years after the cross-listing. Finally, we obtain an estimate of the cross-listing effect from a regression in this two-period panel across cross-listed firms.
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We also compare these results with Dasgupta, Gan, and Gao (2006) , who find a negative relation between cross-listing and firmspecific return variation for firms with assets of over $10 million. The differences in our results are potentially explained by their smaller sample of listings on U.S. exchanges, which is 35% smaller than ours. Table 8 Robustness of regression of stock price informativeness on cross-listing Estimates of coefficients of the annual time-series cross-sectional regression
are shown where C is the logistic transformed relative firm-specific stock return variation and PRIVATE is the amount of private information trading measure of Llorente et al. (2002) .
ADR is a dummy variable that takes the value one if the firm is cross-listed on U.S. exchanges, and zero otherwise. ADR_OTC is a dummy variable that takes the value one if the firm is cross-listed in the U.S. via a Level 1 over-the-counter ADR or a Rule 144a placement, and zero otherwise. INF it is alternatively represented by EMERGE; ANTI;
and ACC. EMERGE is a dummy variable that takes the value one if the firm's country of origin is an emerging market. ANTI is the antidirector rights index. ACC is a country-level index of the quality of accounting standards. SIZE is the logarithm of the market capitalization in U.S. dollars. LEV is leverage defined as the ratio of long-term debt to total assets. B=M is the logarithm of the book-to-market equity ratio. ROE is return on equity. DIVERSITY is the dispersion of analysts forecasts defined as the standard deviation of analysts' earnings forecasts, normalized by the mean forecast times the square root of the number of analysts. Column (1) uses the firm-specific stock return variation estimated using monthly excess returns. Column (2) uses the firm-specific stock return variation estimated using local currency returns. Column (3) uses the firm-specific stock return variation estimated using a local market model. Columns (4) and (5) consider a sample period starting in 1990 and excluding the 1997-1998 Asian crisis. Columns (6)- (8) consider a sample excluding Canadian firms, excluding financial firms (SIC codes 6000-6999), and with firms with assets of over $10 million. Column (9) uses country median firm-specific return variation across firms in each year as dependent variable. In this case, ADR is the percentage of cross-listed stocks relative to total number of stocks in a country; other explanatory variables are country medians across firms. Column (10) uses a panel with only two observations by firm given by the time series averages of firm-specific return variation and explanatory variables before and after the ADR. Regressions include country, industry, and year fixed effects, with exception of columns (9) and (10). The sample period is from 1980 to 2003, with exception of columns (4) and (5). t-statistics are in parentheses. Standard errors are adjusted for heteroskedasticity and clustering at the firm level. Coefficients significant at the 5% level are in boldface.
(8)
(10) The results in column (10) with time aggregation again support our primary findings of a positive relation between cross-listing and firm-specific return variation in developed markets and a negative relation in emerging markets. Our tests thus far have been for cross-listing on U.S. exchanges (Level 2 and 3 ADRs and ordinary listings), which require firms to follow U.S. GAAP and stricter disclosure requirements. The added disclosure requirements for Level 1 OTC listings and Rule 144a private placements, however, are minimal. There is evidence that these types of listings are associated with a lower cost of capital (Doidge, Karolyi, and Stulz, 2004) and an increase in analyst coverage (Bailey, Karolyi, and Salva, 2006; Doidge, Karolyi, Lins, Miller, and Stulz, 2008) although the effects are weaker than for the listings on U.S. exchanges.
To test whether firm-specific return variation changes for non-exchange-listed ADRs, we add as additional explanatory variables a dummy variable for OTC and Rule 144a placements ðADR_OTCÞ and its interaction with the emerging market dummy variable. The results in column (11) of Table 8 confirm our expectation that these types of listings have less of an effect on firm-specific return variation. The positive relation between cross-listing for a non-exchange-listed ADR and firm-specific return variation is insignificant, which is consistent with their minimal incremental disclosure requirements. In addition, as for cross-listings on U.S. exchanges, we find evidence that non-exchange-listed ADRs have a negative impact on firm-specific return variation in the case of emerging market firms. This evidence is consistent with the interpretation of our results that the negative relation in emerging markets is explained by an increase in analyst coverage, which occurs even for non-exchange-listed ADRs.
To what extent is the change in firm-specific return variation following cross-listing explained by the quality of a country's governance or infrastructure? We consider two aspects of a country's infrastructure such as investor protection and accounting standards, as an alternative to the developed and emerging markets classification. We first test whether the asymmetric effect between cross-listing and firm-specific return variation is related to a country's investor protection as measured by the anti-director index (ANTI). This measure is an increasing function of the level of investor protection in a country (La Porta, Lopez-de-Silanes, Shleifer, and Vishny, 1998) . Firms from countries with the strongest investor protection experience higher firm-specific return variation following the cross-listing. In column (12) using ANTI, the coefficient is À0:2252 with a t-statistic of À2:78, and the ADR Â ANTI coefficient is 0.0676 with a t-statistic of 3.54. Jin and Myers (2006) link firm-specific return variation to management opportunism and transparency. They argue that the net benefit of hiding bad news from investors (which may smooth returns but requires that insiders absorb costs associated with bad news) is reduced in more transparent firms, because insiders have limited opportunity to expropriate the proceeds of good news. They consider accounting transparency as an inverse measure of the probability that insiders will expropriate outsiders. In column (13) we present results using the quality of accounting standards (ACC) in alternative to EMERGE. The results support that firms from countries with poorer disclosure requirements experience less firm-specific return variation. Firms from countries with stronger disclosure requirements experience increased firm-specific return variation following the cross-listing, as the added disclosure and scrutiny imposed by U.S. laws is the dominant effect.
To summarize, the increase in firm-specific return variation following cross-listing is concentrated in firms in countries with stronger investor protection and accounting standards.
Alternative measure of stock price informativeness
There is empirical evidence that supports the interpretation of firm-specific stock return variation as a measure of stock price informativeness. This interpretation, however, is not without controversy. Limits to arbitrage, pricing errors, and noise also manifest themselves in volatility. Dasgupta, Gan, and Gao (2006) develop a model (derived from Jin and Myers, 2006) that suggests that the relation between price informativeness and firm-specific return variation is ambiguous. In particular, more transparency can have a different impact on firm-specific return variation, depending on the quality of legal institutions.
To substantiate our interpretation of the relation between cross-listing and price informativeness, we also test for the relation between cross-listing and an alternative dependent variable that measures the level of private information incorporated into stock prices. We use the private information trading measure suggested by Llorente, Michaely, Saar, and Wang (2002) , which is based on stock return autocorrelation conditional on trading volume. To construct the measure for each firm-year, we estimate the time-series regression
using weekly return and volume data; where DIVERSITY is the dispersion of analysts forecasts, defined as the standard deviation of analysts' earnings forecasts, normalized by the mean forecast times the square root of the number of analysts (following Jin and Myers, 2006) , and V it is log weekly turnover detrended by subtracting a 26-week moving average. The amount of private information trading, denoted as PRIVATE, is given by the regression coefficients on the interaction variable r it V it , yielding one observation for each firm-year. Higher values of the variable tend to indicate more information-based trading (as opposed to noise or liquidity trading).
This interpretation of PRIVATE, however, is not without concerns. For firms with considerable information asymmetry, PRIVATE tends to be positive, as more volume indicates more information-based trading and the stock exhibits positive return autocorrelation. For firms with low information asymmetry, PRIVATE tends to be negative, as more volume indicates liquidity-based trading and the stock exhibits negative return autocorrelation. We attempt to deal with this concern by considering the interaction variable coefficient as a linear function of the level of information asymmetry. The dispersion of analyst forecasts (DIVERSITY) is a proxy for information asymmetry and difference of opinion.
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Results of Eq. (3) using the private information trading measure are presented in column (14) of Table 8 . The results for this alternative measure of stock price informativeness support our primary findings of a positive relation between cross-listing and firm-specific return variation in developed markets and a negative relation in emerging markets. The ADR coefficient is 0.0170 with a t-statistic of 2.07 for developed market firms; the differential impact for emerging market firms is À0:0417 with a t-statistic of À3:10. Not surprisingly, our proxy for information asymmetry (DIVERSITY) has a positive and significant coefficient.
Overall, the evidence using this alternative measure is consistent with the idea of an asymmetric relation between cross-listing and the information environment, depending on the country's level of development. Cross-listings always improve stock price informativeness in developed markets, but in emerging markets the reverse happens.
Endogeneity
A remaining concern is self-selection. Firms with higher firm-specific return variation could be more likely to cross-list, which could introduce a selection bias in our estimate of the relation between cross-listing and firm-specific return variation.
We now consider two alternative self-selection models to deal with this concern. We estimate the firmspecific return variation regression by two-stage least squares (2SLS) using an estimated probability of crosslisting as an instrument for the cross-listing status. The fitted values from the probit model are used as an instrument for the ADR dummy variable in the second-stage firm-specific return variation regression. We specify a model of the choice (probit model) of cross-listing as a function of country characteristics and firm size (Doidge, Karolyi, and Stulz, 2004) .
Profitable firms with strong investment opportunities and considerable need for external finance are more likely to cross-list in the U.S. Thus, we include in the model of choice additional firm characteristics: level of investment opportunities available to the firm, proxied by the annual sales growth rate (INVOP); and a measure of dependence on external finance (EXTFIN) defined as capital expenditures minus cash flow from operations divided by capital expenditures, following Rajan and Zingales (1998) . EXTFIN for non-U.S. firms is computed using data from U.S. firms in the same industry (two-digit SIC). The country-level variables are the legal origin (common law dummy variable), accounting standards, judicial efficiency from La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998) , and the log GDP per capita.
ARTICLE IN PRESS
11
We conduct several robustness checks of our results with respect to estimation of PRIVATE: (1) we consider that the interaction variable coefficient is constant, rather than a function of the level of information asymmetry; (2) we consider firm size as a proxy for information asymmetry, rather than the dispersion of analyst forecasts. These variations do not affect our findings.
The first column of Table 9 presents the results of the probit estimation. The results support the conclusion that legal origin, accounting standards, judicial efficiency, and GDP per capita are significantly related to the cross-listing decision. Firms in common law countries are more likely to cross-list. Firms in countries with more lenient accounting standards and inefficient judicial systems are more likely to cross-list. The log GDP per capita is positively associated with the cross-listing decision. At the firm level, we find that large firms are more likely to cross-list. We also find that more capital-constrained firms are more likely to pursue a U.S. listing, as indicated by the EXTFIN coefficient.
The second alternative follows the Heckman (1979) two-step estimation procedure. We first estimate the probit model above and then use the estimated cross-listing probabilities to measure l, the correction for selfselection. In the second stage, we estimate the firm-specific return variation regression. Table 9 Regression of firm-specific stock return variation on cross-listing: self-selection bias Estimates of coefficients of the annual time-series cross-sectional regression
are shown where C is the logistic transformed relative firm-specific stock return variation estimated from an international two-factor model for U.S. dollar weekly excess returns. ADR is a dummy variable that takes the value one if the firm is cross-listed on U.S. exchanges, and zero otherwise. EMERGE is a dummy variable that takes the value one if the firm's country of origin is an emerging market. SIZE is the logarithm of the market capitalization in U.S. dollars. LEV is leverage defined as the ratio of long-term debt to total assets. B=M is the logarithm of the book-to-market equity ratio. ROE is return on equity. We use alternatively the two-stage least squares (2SLS) estimation with cross-listing probabilities from the probit model as instrument, and the Heckman two-stage estimator. l is the inverse Mills ratio in the Heckman model. Regressions include country, industry, and year fixed effects. The sample period is from 1980 to 2003. t-statistics are in parentheses. Standard errors are adjusted for heteroskedasticity and clustering at the firm level. Coefficients significant at the 5% level are in boldface. Columns (2) and (3) of Table 9 present the results of the 2SLS model and the Heckman (1979) model. These corrections for selection bias suggest that the relation we have found between cross-listing and firm-specific return variation is robust to endogeneity concerns.
Conclusion
We have examined the determinants of stock price informativeness for a large panel of non-U.S. stocks in both developed and emerging markets, taking firm-specific stock return variation as the primary measure of informativeness. Recent cross-country evidence and firm-level evidence support a conclusion that this measure assesses the extent to which information about a firm is quickly and accurately impounded in stock prices.
Our primary contribution is to show that the added scrutiny and disclosure associated with the U.S. crosslisting can have very different results for firms' stock price informativeness around the world. There is a strong asymmetric relation between cross-listing and firm-specific stock return variation with respect to a country's level of development. Cross-listing is associated with higher firm-specific return variation in developed markets; in emerging markets, cross-listing is associated with lower firm-specific return variation. We also find that the increase in firm-specific return variation is greatest for firms in countries with the strongest investor protection.
Research suggests that the behavior of informed market participants can change when there are important changes in firm-or country-level environment. While cross-listings are linked to an increase in analyst coverage, more coverage and more public information seems to actually deter some participants from collecting firm-specific information as well as reduce the active trading of informed traders. This is particularly important in emerging markets, where we find evidence of a strong negative relation between cross-listing and firm-specific stock return variation in the presence of extensive analyst coverage. This result is not explained by any change in the trading environment, firm ownership, and accounting quality that result from the crosslisting.
Our findings suggest some policy recommendations for financial market regulators. Actions intended to enable greater scrutiny or stricter disclosure obligations can actually have a counter-effect. The increased disclosure associated with U.S. exchange rules can, in fact, crowd out private information collection in the case of emerging market firms. Policies intended to promote accounting transparency standards could, thus, overestimate improvements in a market's information environment. To improve the overall information environment, regulators must complement disclosure standards with other policy initiatives to encourage investment in the production of private information and to minimize crowding out effects.
